
INTUBATION IN THE ITU
DR JOHN VOGEL 
ITU M+M

April 17, 2018 
12:00 

Anaesthetic library



Intubation may be the  
most dangerous manoeuvre  

you will perform in ITU



What’s more dangerous ?



What’s more dangerous ?

ICU intubation–related 
cardiac arrest occurs in 

2.7%
(-74% died)

De Jong et al (Crit Care Med 2017; XX:00–00 

Mortality 1. 3%

BMJ 2008;337:a2654 

Thank you!!

or



NAP 4 - Major complications of airway 
management in the UK

Only 13 % were well managed

>60% of events lead to >60 X greater then OR

In ITU



Accidental oesophageal intubation
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• “~ 1 in 4 deaths unrecognised oesophageal intubation…


• “…capnography was not used”


• “auscultation routinely gave false positives…”

Airway

11 |

Arytenoid Cartilage False Vocal Cords True Vocal Cords

Esophagus

Pyriform Sinus
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Why is this so dangerous?
• Sick, stiff lungs/chest wall ➙ high AWPressure ➙ High CVP ➙ swollen larynx 

• ↑ Shunt 

• ↓ FRC (“baby lung”) 

• Increased metabolism 

• Rapid desaturation despite pre-oxygenation 

• Difficult mask ventilation ( oesophagus is line of least resistance) 

• Muscle relaxants not what you expect 

• Detection of oesophageal intubation 

• CV effects

Beware re-intubations

This is not the same as the operating room !
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• Stiff lungs making mask ventilation difficult/impossible Benumof Anesthesiology. 1997;87:979-82. 

Time to Hemoglobin Desaturation with initial FAO2 = 0.8

Critically ill ?



Muscle relaxants - Needed?

Copyright © 2016 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.
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Tracheal intubation (TI) is often required in critically ill 
children, and it can lead to short-term and long-term 
complications (1, 2). The frequency of TI-related com-

plications is low in stable patients, but it increases significantly 
in critically ill children (3). Some of the factors associated with 
a greater risk of complications are the number of intubation 
attempts (3, 4), weight under 10 kg (4), and the history of dif-
ficult airway (3, 4).

The frequency of cardiac arrest (CA) after TI varies from 
0.4% to 3% in adults and children (3–9), but it increases to 
6.2% in the cases of difficult intubation (10).

Researchers of the National Emergency Airway Registry for 
Children have developed a prospective registry of TI in the 
PICU setting. Several studies have been published from this 
database, analyzing the frequency of difficult intubations (10), 
success of TI according to the training level of the provider 
(9), complications (3, 4, 8), and its variation between different 
PICUs (11). The article by Shiima et al (12) published in this 
issue of Critical Care Medicine is a retrospective analysis con-
sidering the relationship between TI and CA.

The importance of this study lies in the fact that it is the 
first to analyze the factors associated with CA after TI in chil-
dren and because it proposes some measures to prevent it. 
The results derived from this study coincide with those previ-
ously published, reporting a relatively low frequency of CA 
(1.7%), but with high immediate mortality rates (18%) (12). 
Nevertheless, only hemodynamic alterations and hypoxemia 
prior to TI resulted as risk factors for CA in the multivariate 
analysis.

The use of neuromuscular blockade was associated with a 
lower risk of CA. Authors suggest that this was due to the fact 
that the use of neuromuscular blockade was more common in 
patients without hemodynamic instability or history of diffi-
cult airway (12). However, it is important to have in mind that 
the use of neuromuscular blockade facilitates intubation and 
could reduce the frequency of complications.

Nevertheless, this study has some important limitations. 
There is no information about the etiology of CA, the period 
between TI and CA, the rhythm before and during CA, the 
resuscitation, the survival and the neurologic outcomes. These 
data are essential to characterize the importance and repercus-
sion of CA.

So, what practical implications do the results of this study 
have for intensive care pediatricians? Should we change our 
actual intubation clinical practice?

The results from this study remark the importance of 
hemodynamic and respiratory stabilization prior to TI. This 
may not be possible in the emergency TI, but they should be 
optimized in those cases of progressive respiratory, hemody-
namic or neurologic failure.

Studies in adults report that the use of noninvasive ventila-
tion (NIV) (13) and high-flow oxygen therapy (14) decrease 
the risk of hypoxemia during TI, and they highlight the impor-
tance of achieving an adequate oxygenation prior to intuba-
tion. In our clinical practice, most of the patients in the PICU 
requiring TI for progressive respiratory insufficiency are 
already receiving NIV, and it is maintained for preoxygenation, 
ventilation and, depending on the interface, even during the 
process of TI.

The same applies to the administration of inotropes and 
volume expansion. Most of the hemodynamically unsta-
ble patients, unless they require emergency TI upon PICU 
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What Can We Do to Prevent Tracheal Intubation–
Associated Cardiac Arrest?*

CCM, Sept 2016;Vol 44;No.9

“The use of neuromuscular blockade was associated 
with a lower risk of cardiac arrest…” 



Muscle relaxants - Needed?
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Muscle relaxants  
- expect the unexpected in ITU

• A “normal” dose of muscle relaxant may not paralyse the larynx

• Why ?


• ↑ ECF ( ~ 2-3 X increase)

• Receptor changes



5 L ? 
10 L ? 
20 L ?

Increased ECF



Muscle relaxants  
- expect the unexpected in ITU

• A “normal” dose of muscle relaxant may not paralyse the larynx

• Why ?


• ↑ ECF ( ~ 2-3 X increase)

• Receptor changes

• Bougie may not solve your problem  (tube gets “gripped”)

• Danger of laryngeal trauma

• Always use a nerve stimulator…don’t guess



CUMULATIVE DOSES OF CIS ATRACURIUM
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Dieye et al. Annals of Intensive Care 2014, 4:3 

ITU patients



TIME OF NEUROMUSCULAR BLOCKADE

ITU patients

Dieye et al. Annals of Intensive Care 2014, 4:3 
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Muscle relaxants - PNS required?



Other considerations

Cardio-vascular effects

• Induction agent


• Etomidate?

• Effect of IPPV on venous return

• Videolaryngoscopy

The Physiologically Difficult Airway  Volume XVI, no. 7 : December 2015  1109 Western Journal of Emergency Medicine 



Etomidate

“Although … has minimal cardiovascular depression…it 
suppresses adrenal steroid genesis…a single dose of 
etomidate for intubation in patients with sepsis 

increases risk of mortality” 

Culbertson BH,, et al. Intensive Care Med 2009;35:1868–1876.  

Chan CM, Crit Care Med 2012;40:2945–2953.  

APSF Newsletter June 2016
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EFFECTS OF IPPV
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VIDEOLARYNGOSCOPY ?



Video Laryngoscopy for Endotracheal
Intubation of Critically Ill Adults
A Systemic Review and Meta-Analysis

Hui-Bin Huang, MD; Jin-Min Peng, MD; Biao Xu, MD; Guang-Yun Liu, MD; and Bin Du, MD

BACKGROUND: Endotracheal intubation (EI) in ICU patients is associated with an increased
risk of life-threatening adverse events due to unstable conditions, rapid deterioration, limited
preparation time, and variability in the expertise of operators. The goal of this study was to
compare the effect of video laryngoscopy (VL) and direct laryngoscopy (DL) in ICU patients
requiring EI.

METHODS: We searched for relevant studies in PubMed, Embase, and the Cochrane database
from inception through January 30, 2017. Randomized controlled trials were included if they
reported data on any of the predefined outcomes in ICU patients requiring EI and managed
with VL or DL. Results were expressed as risk ratios (RRs) or mean differences (MDs) with
accompanying 95% CIs.

RESULTS: Five randomized controlled trials with 1,301 patients were included. Despite better
glottic visualization with VL (RR ¼ 1.24; 95% CI, 1.07 to 1.43; P ¼ .003), use of VL did not
result in a significant increase in the first-attempt success rate (RR ¼ 1.08; 95% CI, 0.92-1.26;
P ¼ .35) compared with DL. In addition, time to intubation (MD ¼ 4.12 s; 95% CI, –15.86-
24.09; P ¼ .69), difficult intubation (RR ¼ 0.72; 95% CI, 0.30-1.70; P ¼ .45), mortality (RR ¼
1.02; 95% CI, 0.84-1.25; P ¼ .83), and most other complications were similar between the VL
and DL groups.

CONCLUSIONS: The VL technique did not increase the first-attempt success rate during EI in
ICU patients compared with DL. These findings do not support routine use of VL in ICU
patients. CHEST 2017; 152(3):510-517

KEY WORDS: direct laryngoscopy; ICU; intubation; meta-analysis; video laryngoscopy

ABBREVIATIONS: DL = direct laryngoscopy; EI = endotracheal intu-
bation; MD = mean difference; NMBAs = neuromuscular blocking
agents; RCT = randomized controlled trial; RR = risk ratio; VL = video
laryngoscopy
AFFILIATIONS: From the Medical ICU (Drs Huang, Peng, Liu, and
Du), Peking Union Medical College Hospital, Peking Union Medical
College and Chinese Academy of Medical Sciences, Peking, People’s
Republic of China; Department of Critical Care Medicine (Dr Huang),
the First Affiliated Hospital of Fujian Medical University, Fuzhou,
People’s Republic of China; and the Critical Care Medicine Center (Dr
Xu), the PLA 302 Hospital, Fengtai District, Beijing, People’s Republic
of China.

FUNDING/SUPPORT: The authors have reported to CHEST that no
funding was received for this study.
CORRESPONDENCE TO: Bin Du, MD, Medical ICU, Peking Union
Medical College Hospital, Peking Union Medical College and Chinese
Academy of Medical Sciences, 1 Shuai Fu Yuan, Beijing, 100730,
China; e-mail: dubin98@gmail.com
Copyright ! 2017 American College of Chest Physicians. Published by
Elsevier Inc. All rights reserved.
DOI: http://dx.doi.org/10.1016/j.chest.2017.06.012
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“The VL technique did not increase the first-attempt 
success rate .… These findings do not support routine use 

of VL in ICU patients.” 

RESEARCH Open Access

Tracheal intubation in critically ill patients:
a comprehensive systematic review of
randomized trials
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Abstract

Background: We performed a systematic review of randomized controlled studies evaluating any drug, technique
or device aimed at improving the success rate or safety of tracheal intubation in the critically ill.

Methods: We searched PubMed, BioMed Central, Embase and the Cochrane Central Register of Clinical Trials and
references of retrieved articles. Finally, pertinent reviews were also scanned to detect further studies until May 2017.
The following inclusion criteria were considered: tracheal intubation in adult critically ill patients; randomized controlled
trial; study performed in Intensive Care Unit, Emergency Department or ordinary ward; and work published in the last
20 years. Exclusion criteria were pre-hospital or operating theatre settings and simulation-based studies. Two
investigators selected studies for the final analysis. Extracted data included first author, publication year,
characteristics of patients and clinical settings, intervention details, comparators and relevant outcomes. The
risk of bias was assessed with the Cochrane Collaboration’s Risk of Bias tool.

Results: We identified 22 trials on use of a pre-procedure check-list (1 study), pre-oxygenation or apneic oxygenation
(6 studies), sedatives (3 studies), neuromuscular blocking agents (1 study), patient positioning (1 study), video
laryngoscopy (9 studies), and post-intubation lung recruitment (1 study). Pre-oxygenation with non-invasive
ventilation (NIV) and/or high-flow nasal cannula (HFNC) showed a possible beneficial role. Post-intubation recruitment
improved oxygenation, while ramped position increased the number of intubation attempts and thiopental had
negative hemodynamic effects. No effect was found for use of a checklist, apneic oxygenation (on oxygenation and
hemodynamics), videolaryngoscopy (on number and length of intubation attempts), sedatives and neuromuscular
blockers (on hemodynamics). Finally, videolaryngoscopy was associated with severe adverse effects in multiple trials.

Conclusions: The limited available evidence supports a beneficial role of pre-oxygenation with NIV and HFNC before
intubation of critically ill patients. Recruitment maneuvers may increase post-intubation oxygenation. Ramped position
increased the number of intubation attempts; thiopental had negative hemodynamic effects and videolaryngoscopy
might favor adverse events.

Keywords: Tracheal intubation, Critically ill, Emergency department, Intensive care unit, Videolaryngoscopy, High flow
nasal cannula
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“Videolaryngoscopy was associated with severe adverse 
effects in multiple trials.” 

VIDEOLARYNGOSCOPY ?



VIDEOLARYNGOSCOPY ?

“compared with direct laryngoscopy did not improve first-pass  
Intubation rates and was associated with severe life-threatening complications”



CHECKLISTS ?



CHECKLISTS ?

Have all members of the team introduced 
themselves? 

Is Patient Position Optimised?

Are spinal precautions required?

Pre-oxygenate: 100% FiO2 for 3 mins

Are nasal cannulae for apnoeic ventilation 
needed?

Is Water’s circuit available and ready?

Is cricoid pressure considered and NGT aspirated?

Post intubation sedation ready?

Invasive Procedure Safety Checklist: ITU INTUBATION

BEFORE THE PROCEDURE

Were difficult airway plans discussed?

Is senior help needed?

Is role allocation clear?
(intubator, drugs, assistant, cricoid,
MILS)

Is difficult airway anticipated?

Any concerns about procedure? 

If you had any concerns about the procedure, how were 
these mitigated?

TIME OUT
Verbal confirmation between team members before 

start of procedure Endotracheal position confirmed 
(EtCO2 trace)?

Tube depth checked (B/L Air entry)?

ETT secured and cuff pressure 
checked?

Nasal O2 Removed?

Appropriate Ventilator settings 
confirmed?

Analgesia and sedation started?

ICP optimisation required? D/W 
Neurosurgeon?

Chest X-Ray required?

Hand over to nursing staff?

SIGN OUT

Signature of responsible 
clinician completing the 
form

Patient Identity Sticker: 
Procedure date: Time: 

Equipment & trolley prepared:

Level of supervision:

Assistant:

Observer: 

Operator: 

SpR Consultant

Preparation

Equipment and Drugs

Team

Is Monitoring attached ?
(ECG, SpO2, BP on regular cycling, EtCO2)

Is suction ready?

Is adequate venous access in place?

Are working Laryngoscope/s and bougie ready?

Are Endotracheal tube/s ready?

Are Oropharyngeal airways and iGels available?

Is Difficult airway trolley likely to be needed?

Are Drugs and Vasopressors ready?

Any Drug allergies Known?

Is senior help needed?

Is Role allocation clear? 
(Intubator, drugs, assistant, cricoid, MILS)

Is difficult airway anticipated?

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Add PNS !!!
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“…no effect was found for use of a checklist..”

CHECKLISTS ?

A Multicenter Randomized Trial of a
Checklist for Endotracheal Intubation of
Critically Ill Adults
David R. Janz, MD; Matthew W. Semler, MD; Aaron M. Joffe, DO; Jonathan D. Casey, MD; Robert J. Lentz, MD;
Bennett P. deBoisblanc, MD; Yasin A. Khan, MD; Jairo I. Santanilla, MD; Itay Bentov, MD, PhD; Todd W. Rice, MD;
for the Check-UP Investigators* and the Pragmatic Critical Care Research Group

BACKGROUND: Hypoxemia and hypotension are common complications during endotracheal
intubation of critically ill adults. Verbal performance of a written, preintubation checklist
may prevent these complications. We compared a written, verbally performed, preintubation
checklist with usual care regarding lowest arterial oxygen saturation or lowest systolic BP
experienced by critically ill adults undergoing endotracheal intubation.

METHODS: A multicenter trial in which 262 adults undergoing endotracheal intubation were
randomized to a written, verbally performed, preintubation checklist (checklist) or no pre-
intubation checklist (usual care). The coprimary outcomes were lowest arterial oxygen
saturation and lowest systolic BP between the time of procedural medication administration
and 2 min after endotracheal intubation.

RESULTS: Themedian lowest arterial oxygen saturation was 92% (interquartile range [IQR], 79-
98) in the checklist group vs 93% (IQR, 84-100) with usual care (P ¼ .34). The median lowest
systolic BPwas 112mmHg (IQR, 94-133) in the checklist group vs 108mmHg (IQR, 90-132) in
the usual care group (P¼ .61). There was no difference between the checklist and usual care in
procedure duration (120 vs 118 s; P ¼ .49), number of laryngoscopy attempts (one vs one
attempt; P¼ .42), or severe life-threatening procedural complications (40.8% vs 32.6%; P¼ .20).

CONCLUSIONS: The verbal performance of a written, preprocedure checklist does not increase
the lowest arterial oxygen saturation or lowest systolic BP during endotracheal intubation of
critically ill adults compared with usual care.

TRIAL REGISTRY: ClinicalTrials.gov; No.: NCT02497729; URL: www.clinicaltrials.gov.
CHEST 2017; -(-):---

KEY WORDS: adult; airway management; checklist; critical care; intubation; endotracheal;
ventilation
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“pre-procedure checklist…..no difference between the checklist and 
usual care in severe life-threatening procedural complications”



Be prepared

Never undertake this lightly 

Only change the tube once you have tried everything 
else.


Always have lots of back up 


(in both material, manpower and a plan)


Use a nerve stimulator

Bottom line

Get help

The overburdened intensivist



IF YOUR ARE NOT NERVOUS, YOU JUST DON’T UNDERSTAND

Danger 
Mines



Further reading

The overburdened intensivist

S P E C I A L A R T I C L E

Guidelines for the management of tracheal

intubation in critically ill adults
A. Higgs1,*, B. A. McGrath2, C. Goddard3, J. Rangasami4,
G. Suntharalingam5, R. Gale6, T. M. Cook7 and on behalf of Difficult Airway
Society, Intensive Care Society, Faculty of Intensive Care Medicine, Royal
College of Anaesthetists
1Anaesthesia and Intensive Care Medicine, Warrington and Halton Hospitals NHS Foundation Trust,

Cheshire, UK8, 2Anaesthesia and Intensive Care Medicine, University Hospital South Manchester,
Manchester, UK9, 3Anaesthesia & Intensive Care Medicine, Southport and Ormskirk Hospitals NHS Trust,

Southport, UK8, 4Anaesthesia & Intensive Care Medicine, Wexham Park Hospital, Frimley Health NHS
Foundation Trust, Slough, UK8, 5Intensive Care Medicine and Anaesthesia, London North West Healthcare
NHS Trust, London, UK10, 6Anaesthesia & Intensive Care Medicine, Countess of Chester Hospital NHS

Foundation Trust, Chester, UK11 and 7Anaesthesia and Intensive Care Medicine, Royal United Hospitals
Bath NHS Foundation Trust, Bath, UK12
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8 Representing the Difficult Airway Society.
9 Representing the National Tracheostomy Safety Project.
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12 Representing the Royal College of Anaesthetists.

Abstract

These guidelines describe a comprehensive strategy to optimize oxygenation, airway management, and tracheal intu-
bation in critically ill patients, in all hospital locations. They are a direct response to the 4th National Audit Project of the
Royal College of Anaesthetists and Difficult Airway Society, which highlighted deficient management of these extremely
vulnerable patients leading to major complications and avoidable deaths. They are founded on robust evidence where
available, supplemented by expert consensus opinion where it is not. These guidelines recognize that improved out-
comes of emergency airway management require closer attention to human factors, rather than simply introduction of
new devices or improved technical proficiency. They stress the role of the airway team, a sharedmental model, planning,
and communication throughout airway management. The primacy of oxygenation including pre- and peroxygenation is
emphasized. A modified rapid sequence approach is recommended. Optimal management is presented in an algorithm
that combines Plans B and C, incorporating elements of the Vortex approach. To avoid delays and task fixation, the
importance of limiting procedural attempts, promptly recognizing failure, and transitioning to the next algorithm step
are emphasized. The guidelines recommend early use of a videolaryngoscope, with a screen visible to all, and second
generation supraglottic airways for airway rescue. Recommendations for emergency front of neck airway are for a
scalpelebougieetube technique while acknowledging the value of other techniques performed by trained experts. As
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Special Article



INTUBATION IN THE ITU

S/N CLAIRE MCANULTY 
ITU M+M

April 17, 2018 
12:00 

Anaesthetic library

THE NURSES PERSPECTIVE



NURSES ROLE WITH INTUBATION

Ensuring room checks are completed

Ensuring a safe space is available for intubation

Preparing equipment and ensuring the equipment works

Preparing medication according to doctors preference

Allowing only the necessary people to be involved



TOO MANY COOKS

E.G. DISORGANISED ENVIRONMENT IF TOO MANY PEOPLE INVOLVED



PROBLEMS THAT OCCURRED 
WITH THIS INTUBATION

CO2 monitor not working, alternative mode of monitoring was 
sought

Equipment disorganised

Too many people involved, roles not clear.

Approx. 7 people in the room



IMPROVEMENT IDEAS

CO2 monitoring now connected to the Space Lab machines
Intubation tray in ICU :



IMPROVEMENT IDEAS
Ideal intubation kit :



IMPROVEMENT IDEAS

New intubation checklist implemented on the unit. ? Audit

Training and simulation for new nurses / nurses not exposed to intubation

Ideally only 2 nurses needed. 

One assisting the airway person with the necessary equipment

One preparing equipment and gathering medication/equipment not 
predicted such as lignocaine used for this patient

Roles are then clear



Winner of the “Not My Job” Award

???


